App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



1/25 












< 


i— 




IGN 




o 


CO 




1— 




o 


o 


a: 




LU 


< 


I— 








INS 


TERI 


ENEF 




WA 


(3 



o 

LU 
Q_ 
CO 



a 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



2/25 



FIG.2 



c 



START 



1 


r 


GENERATE INSPECTION 
WATERMARK 




r 


OUTPUT INSPECTION 
WATERMARK MEDIUM 




f 


JUDGE WATERMARK 
QUALITY 




r 


OUTPUT PRINT 
ADJUSTMENT VALUE 



S111 



S112 



S113 



S114 




App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



3/25 



FIG.3 



GENERATE INSPECTION 
WATERMARK SIGNAL 



GENERATE INSPECTION 
WATERMARK BLOCK 



GENERATE INSPECTION 
WATERMARK IMAGE 



COMPOSE DOCUMENT 
IMAGE 



OUTPUT INSPECTION 
TRAINING DATA 



App No.: Not Yet Assigned ^ 
Docket No.: KAN-167NP ! 
Inventor: Takashi Hashimoto et al. 
Title: PRINT MEDIUM QUALITY ADJUSTMENT 1 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



4/25 





C/5 



FIG.5 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



5/25 



to 












E 3 











ill 


E 3 



FIG.6 



GENERATE DIFFERENCE DATA 
BETWEEN INSPECTION TRAINING DATA 
AND WATERMARK DETECTION DATA 



S120 



TABULATE DIFFERENCE DATA AT EACH 
DENSITY LEVEL 



GENERATE PRINT ADJUSTMENT VALUE 



S121 



S122 



App No.: Not Yet Assigned > 
Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. i 
Title: PRINT MEDIUM QUALITY ADJUSTMENT 
SYSTEM, INSPECTION WATERMARK 
MEDIUM OUTPUT, etc. ' 



6/25 



FIG.7 



21 



201 



DOCUMENT DATA 



202 



DOCUMENT IMAGE 
GENERATION UNIT 



I 



203 



EMBED 
INFORMATION 



204 



WATERMARK 
INFORMATION 
GENERATION UNIT 



205 



PRINT ADJUSTMENT 
VALUE INPUT UNIT 



206 



ADJUSTED WATERMARK 
IMAGE GENERATION UNIT 



207 



WATERMARK MEDIUM 
OUTPUT UNIT 



208 



WATERMARK MEDIUM 



^110 

PRINT 
ADJUSTMENT 
VALUE 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



7/25 



FIG.8 



c 



START 





r 


INPUT PRINT 
ADJUSTMENT VALUE 




f 


FORM WATERMARK 
IMAGE 




r 


ADJUST WATERMARK 




r 


OUTPUT WATERMARK 
MEDIUM 



S210 



S211 



S212 



S213 



c 



END 



3 



FIG.9 



GENERATE DIFFERENCE DATA 
BETWEEN INSPECTION TRAINING DATA 
AND WATERMARK DETECTION DATA 


-^S301 




r 




TABULATE DIFFERENCE DATA AT EACH 
DENSITY LEVEL 


— S302 


1 


r 





GENERATE ADJUSTMENT VALUE 
MATRIX 



S303 



GENERATE PRINT ADJUSTMENT VALUE 



S304 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



8/25 



CM 




CO 


O 


CO 





o 








o 




o 


T — 


o 




o 


o 


















o 


o 


o 


o 




in 


CO 

uu 


LiT 


CO 

UJ 


LiT 


CO 

UJ 


o 
LU 


CM 

LU 


o 
LU 


CM 

LU 


o 
LU 


CM 

LU 


uJ 


CO 

LU 


LU~ 


CO 

LU 


llT 


CO 

LU 


o 
LU 


CM 

LU 


o 
LU 


CM 

LU 


o 
LU 


CM 

LU 



App No.: Not Yet Assigned A 
Docket No.: KAN-167NP ! 
Inventor: Takashi Hashimoto et al. | 
Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



9/25 



FIG.11 



EXTRACT ADJUSTMENT 
VALUE MATRIX 



S401 



MASK HIGH ERROR 
POSITION 



SET DUMMY DATA AT 
MASK POSITION 



GENERATE PRINT 
ADJUSTMENT VALUE 



S402 



S403 



S404 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



10/25 




CM 




CO 


O 


CO 





App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM. INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



11/25 



FIG.13 



GENERATE DIFFERENCE DATA 
BETWEEN INSPECTION TRAINING DATA 
AND WATERMARK DETECTION DATA 



S501 



TABULATE DIFFERENCE DATA AT EACH 
DENSITY LEVEL 



S502 



TABULATE PLURALITY OF WATERMARK 
MEDIA 



GENERATE PRINT ADJUSTMENT VALUE 



S503 



S504 



FIG.14 






0 


0 


1 


1 



1 


1 


1 


1 



0 


1 


1 


1 





E 0 


Ei 


E 2 


E 3 


E 4 


E 5 


Bi 


0 


0 


0 


1 






B 2 




0 


0 


1 


1 




B 3 






1 


0 


1 


1 


TOTAL 


0 


0 


0 


1 


1 


1 




0 


0 


0 


1 


1 


1 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



12/25 



CM 
CO 



o 

CO 



\ UJ 



Q 

O 
I— 

a. 

LU 

o 

LU 

od 



CO 

o 

CO 



CD 



cd i— 

i 8 

E 8 

h- cr 

<C Ol 

- — a. I I I 



o 

CO 



1 = 

LU O 



oo 
o 

Csl 



Od 



od 

LU 



I 1 



Q ZD 

LU o 

CO o 

CO X 

11 1 L - 1 

^ < 
8 



— 7 1 

s 



LU 



CO 

z> 

< 



<C i i 5 



i 



CO 

o 

CM 



CO 



o 

Q I— 
LU < 

m s 

LU O 



o 

CM 



£6 

^ <c 
od ^ 
lu cr: 
o — 

U_ LU 



CD 



o 

CM 



O 
CO 



o 

CN 



CNJ 





o 








CNJ 


LU 








CD 








< 












NT 




1— 


O 


LU 


— ► 


LU 


1— 

% 


inn i 




moo 


ENEI 


a 






CD 











LU 








O 


ZD 


o 




Q 


o 




1— 








LU 


a: 




LU 


LU 


i— 


CD 











1 — 








LU 








ZD 


ZD 


DOC 


ION 




CO 


Od 


CO 
LU 


< 


od 




Q_ 


Od 




LU 


O 




o 







CM 




CO 


O 




o 


CO 

/ 




CO 

/ 


1— 
















! 1x1 






TUS 


iESSE 

;doc 






3 ARA' 








Q_ 








< 








ISO 










1 

















LO 

a 




o 

CO 




±d 
od 
O 



App No.: Not Yet Assigned ^ 
Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. ; 
Title: PRINT MEDIUM QUALITY ADJUSTMENT , 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



13/25 



FIG.16 



c 



START 



1 


r 


EXPAND COMPRESSED 
WATERMARK DOCUMENT 




r 


CREATE DOCUMENT IMAGE 




f 


GENERATE WATERMARK 
SIGNAL PATTERN 




f 


ADJUST WATERMARK WITH 
PRINT ADJUSTMENT VALUE 




f 


EXECUTE PROCESSING 

FOR COMBINING 
DOCUMENT IMAGE AND 
WATERMARK 




f 



S608 



S609 



S610 



S611 



S612 



c 



END 



3 



App No.: Not Yet Assigned > 

Docket No : KAN-167NP , 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK ' 

MEDIUM OUTPUT, etc. 1 



14/25 



FIG.17 



61 



WATERMARK MEDIUM 
TRANSMISSION DEVICE 



110 



PRINT ADJUSTMENT 
VALUE 



HOST APPARATUS 



c 



120 



COMPRESSED 
WATERMARK DOCUMENT 



NETWORK 




121 



COMPRESSED 
WATERMARK DOCUMENT 



WATERMARK MEDIUM 
RECEPTION DEVICE 



62 



WATERMARK MEDIUM 



208 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM. INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



15/25 



FIG.18 



GENERATE INSPECTION 
WATERMARK SIGNAL 



S801 



GENERATE INSPECTION 
WATERMARK BLOCK 



S802 



GENERATE INSPECTION 
WATERMARK IMAGE 



S803 



COMPOSE DOCUMENT 
IMAGE 



S804 



GENERATE INSPECTION 
TAMPER AREA 



S805 



COMBINE INSPECTION 
TAMPER AREA 



S806 



OUTPUT INSPECTION 
TRAINING DATA 



S807 



App No.: Not Yet Assigned "s 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM. INSPECTION WATERMARK 1 

MEDIUM OUTPUT, etc. 



16/25 



FIG.19 



GENERATE DIFFERENCE DATA 
BETWEEN INSPECTION TRAINING DATA 
AND WATERMARK DETECTION DATA 



S808 



TABULATE DIFFERENCE DATA AT EACH 
DENSITY LEVEL 



S809 



EXECUTE TAMPERING DETECTION 
PROCESSING 



S810 



TABULATE TAMPERING DETECTION 
RATE AT EACH DENSITY LEVEL 



GENERATE PRINT ADJUSTMENT VALUE 



S811 



S812 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



17/25 



LU 



^ o 
a: »= 
uj o 



CO CO CO 

^ c\3 co 



CO 



CM CO 



CM 

d 





iljlijie 




>✓ : 












r 












jijijic 


o 1 






Hjjijiir 


M 1 






ihjiisr 




Illl 




App No.: Not Yet Assigned 

Docket No . KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



18/25 



FIG.21 



GENERATE DIFFERENCE DATA 
BETWEEN INSPECTION TRAINING DATA 
AND WATERMARK DETECTION DATA 



S901 



TABULATE DIFFERENCE DATA AT EACH 
DENSITY LEVEL 



EXECUTE OCR PROCESSING 



TABULATE OCR RATES AT EACH 
DENSITY LEVEL 



S902 



S903 



S904 



FIG.22 



1000 



1001 



1003 



INSPECTION PATTERNS 



INSPECTION PARAMETERS 



1002 



INSPECTION PATTERN 
INPUT UNIT 



1004 



INSPECTION PARAMETER 
INPUT UNIT 



INSPECTION WATERMARK 
MEDIUM DESIGN UNIT 



1005 



INSPECTION WATERMARK 
MEDIUM OUTPUT UNIT 



1006 



INSPECTION WATERMARK 
MEDIUM 



1007 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title* PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



19/25 



FIG.23 



c 



START 



5 



DIVIDE AREA 



GENERATE INSPECTION 
PATTERN GROUP 



S1001 



S1002 



CALCULATE NUMBER OF 
INSPECTION WATERMARK 
MEDIA 



S1003 



SET INSPECTION PATTERN 
GROUP 



S1004 



c 



END 



3 



Hpp .so.: Yet Assigned 

Docket No.:KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



20/25 











CD 




CD 




CM 




1 
















LU 
1 — 
















CD 




CD 


CD 


x — 




1 

<c 




:d\/ 


NSI 


INTE 


DE 




sP 


CD 
LO 


CD 
CSJ 


VAL 






CO 


LU 




1— 


LU 




Q 








m 


CD 

tK 


LU 

t 




PA' 


LU 






CO 


_ 


CM 

cIN 




Q 



CM 

d 




App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



21/25 



FIG.25 



c 



START 



1 


r 


DIVIDE AREA 




r 


GENERATE INSPECTION 
PATTERN GROUP 




r 


GENERATE INSPECTION 
PATTERN SUBGROUPS 




f 


CALCULATE NUMBER OF I 
INSPECTION WATERMARK 
MEDIA 




f 


SET INSPECTION PATTERN 
REPEATEDLY 




r 



S1101 



S1102 



S1103 



S1104 



S1105 



C 



END 



App No.: Not Yet Assigned ^ 
Docket No.: KAN-167NP ! 
Inventor: Takashi Hashimoto et at. 
Title: PRINT MEDIUM QUALITY ADJUSTMENT 
SYSTEM, INSPECTION WATERMARK l 

MEDIUM OUTPUT, etc. ! 

i 

J 

22/25 



FIG.26 



INSPECTION PATTERN 
SUBGROUPS 






REPEATED PLACEMENT OF 
INSPECTION PATTERNS 




O 




INSPECTION WATERMARK 
MEDIUM 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title- PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



23/25 



.27 



c 



START 



1 


r 


DIVIDE AREA 




r 


GENERATE INSPECTION 
PATTERN GROUP 




r 


GENERATE INSPECTION 
PATTERN SUBGROUPS 




r 


CALCULATE NUMBER OF 
INSPECTION WATERMARK 
MEDIA 




r 


GENERATE OFFSET 
SUBGROUPS 




r 


SET OFFSET SUBGROUPS 


1 


r 



S1201 



S1202 



S1203 



S1204 



S1205 



S1206 



c 



END 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



24/25 



FIG.28 




INSPECTION PATTERN 
SUBGROUPS 



o 



OFFSET PITCH 
Wp = 2 












.-• .- 
rl'ili-r-r-SiLfi- 
















[ * 







OFFSET PATTERN 
SUBGROUPS 



7 



App No.: Not Yet Assigned 

Docket No.: KAN-167NP 

Inventor: Takashi Hashimoto et al. 

Title: PRINT MEDIUM QUALITY ADJUSTMENT 

SYSTEM, INSPECTION WATERMARK 

MEDIUM OUTPUT, etc. 



25/25 



FIG.29 

Ei 







ISSIilislIis 
■Hp 








OFFSET PATTERN 
SUBGROUPS 



J 









































(fe 























INSPECTION WATERMARK 
MEDIUM 



